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MAT FASTENER 

Background of the Invention 

5 [0001] The present invention relates to a mat fastener that reinforces a mat hole and 

prevents tearing thereof. The mat hole is formed in a floor mat for automobiles and defines an 
anti-displacement hole. 

[0002] It is known in the prior art to use a metal grommet (eyelet) type mat fastener. 
10 As a mat fastener for reinforcing and preventing tearing of an a nti -displacement mounting hole 
formed in a floor mat for automobiles. In order to recycle or reuse the mat, it is required to 
remove such metal grommet type mat fasteners from the mat in advance. This is necessary 
M because the metal grommet type mat fasteners might damage blades of a shredding machine 
| during shredding the mat. Also, it is particularly difficult to remove the metal grommet type mat 
f§ fasteners in advance. However, if the grommet is formed of a resin material, the mat can be 
n advantageously shredded with such resin grommets mounted thereto. 

[0003] The prior art teaches a mat fastener formed of a material free from any dioxin 
It formation, such as polypropylene (PP). Typically, a mat for automobiles comprises an upper 
fi) carpet layer made of olefin-based wool yarn and a lower rubber base layer. If a mat fastener is 
j made of polypropylene being a similar olefin-based material, shredder dusts can be 
P advantageously recycled without any material separation process. Unfortunately, among various 
resin materials, polypropylene has a lower elastic modulus and is subject to plastic deformation. 
This undesirably provides insufficient fastening force to the mat. Therefore, such a mat fastener 
25 has a remaining need for improving the fastening force to the mat. U.S. Patent No. 5,511,283, 
and other prior art devices disclose various types of fasteners for use as a mat or carpet 
fastener. However, these types of fasteners do not include any arrangement for the recycling as 
described above, and have a remaining need for improving a force for clamping or sandwiching 
both surfaces of the mat or carpet. 
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Summary of the Present Invention 

[0004] It is therefore an object of the present invention to provide a mat fastener 
having enhanced fastening force to a mat even if the fastener is made of a resin material, such 
5 as polypropylene, which has a low elastic modulus and is subject to plastic deformation. 

[0005] In order to achieve the above object, according to the present invention, there 
is provided a mat fastener comprising a male grommet made of a resin material and a female 
grommet made of a resin material. The female grommet includes an outer tube portion having 

1 0 opposite open ends and is adapted to be inserted into a hole formed in a mat, and a flange 
which is formed at the outer periphery of one of the ends of the outer tube portion and is 
adapted to be in contact with one of the side surfaces of the mat. The male grommet includes 

u, an inner tube portion having opposite open ends and is adapted to be inserted into the outer 
O tube portion, and a flange which is formed at the outer periphery of one of the ends of the 
J! inner tube portion of the female grommet and is adapted to be in contact with the other side 
H surface of the mat. Each of the outer and inner tube portions is provided with engagement 
3 means for coupling the female and male grommets each other. One of the flanges of the 

grommets is adapted to be brought into contact with one of the side surfaces of the mat around 
It the mat hole, and the other flange of the grommets is brought into contact with the other side 
pD surface of the mat, so as to attach the mat fastener to the mat by sandwiching the mat 
~P between the flanges. The mat fastener as mentioned above is characterized in that one of the 

11 flanges of the male and female grommets has a larger outside dimension than that of the other 
thereof, and each of the flanges has an outer peripheral portion formed in a curved shape to be 
directed toward the mat to allow each of the flanges to be bitten into the mat in the state when 

25 the male and female grommets are coupled to each other by the engagement means. 

[0006] According to the above construction, when the mat is sandwiched by the male 
and female grommet flanges, the outer peripheral portion of the smaller flange bites into one of 
the side surfaces of the mat, and the lager flange bites into the other side surface or opposite 
30 side surface of the mat at a radially outside position with respect to the position where the 
smaller flange bites into the mat. This provides enhanced fastening force to the mat. Thus, 
even if the fastener is made of a resin material, such as polypropylene, which has a low elastic 
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modulus and is subject to plastic deformation, a high fastening force to a mat can be 
maintained. 

[0007] Preferably, in the above mat fastener, the flange of the female grommet is 
5 formed as a circular plate having a larger diameter than that of a circular shape of the flange of 
the male. Further, the outer peripheral portion of the male grommet flange may be formed in a 
curved shape to allow the male grommet flange to bite into the mat toward the female 
grommet flange, and the outer peripheral portion of the female grommet flange may be formed 
in a curved shape to allow the female grommet flange to bite into the mat toward the male 

1 0 grommet flange from the opposite side of the mat at a radially outside position with respect to 
the position where the male grommet flange bites into the mat. This provides enhanced 
fastening force to the mat. In addition, each of the flanges formed in a circular dome shape 

Li takes on enhanced strength with keeping adequate resilience. 

%% [0008] Further, the above mat fastener may include an upper carpet layer and a 

H lower rubber base layer. In this case, the male grommet may be disposed on the side of the 
carpet layer, and the female grommet may be disposed on the side of the base layer. 

M [0009] Further, the outer peripheral portion of the female flange preferably includes a 

m plurality of protrusions formed in the circumferential direction of the outer peripheral portion 

% with leaving a certain distance therebetween. The protrusion is adapted to protrude toward the 

M- base layer. This provides further enhanced fastening force. 

[0010] Preferably, in the above mat fastener, at least one of the female and male 
25 grommet flanges includes a pin capable of biting into the mat to prevent relative rotation 
between the outer and inner tube portions. 

Brief Description of the Accompanying Drawings 

30 [0011] With reference to the drawings identified below, an embodiment of the 

present invention will now be described. 
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FIG. 1 is a plan view of a male grommet of a mat fastener of the present invention; 
FIG. 2 is a side elevational view of the male grommet in FIG. 1; 
5 FIG. 3 is a bottom view of the male grommet in FIG. 1; 

FIG. 4 is a sectional view of the male grommet taken along the line A-A of FIG. 1; 
FIG. 5 is a plan view of a female grommet of a mat fastener of the present invention; 

10 

FIG. 6 is a side elevational view of the female grommet in FIG. 5; 
M" FIG. 7 is a bottom view of the female grommet in FIG. 5; 



j ; 5 FIG. 8 is a sectional view of the female grommet taken along the line B-B of FIG. 5; 

•S FIG. 9 is a side elevational view showing the state when a mat fastener according to the 
= present invention is mounted on a mat having a large thickness; 

;; 

K) FIG. 10 is a side elevational view showing the state when a mat fastener according to the 
3 present invention is mounted on a mat having a smaller thickness; and 

U 

FIG. 11 is a side elevational view showing the state when a mat fastener according to the 
present invention is mounted on a mat having an intermediate thickness. 

25 

Detailed Description of the Preferred Embodiment 

[0012] A mat fastener according to the present invention having a male grommet 1 
made of a synthetic resin material is shown in FIGs. 1 to 4 shows, and a female grommet 2 
30 made of a synthetic resin material is shown in FIGs. 5 to 8. FIG. 9 shows the state when a mat 
fastener 3 composed of the male grommet 1 and the female grommet 2 is mounted to reinforce 
a mounting hole 6 for reinforcing an anti-displacement hole 6 and preventing displacement of a 
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mat 5. In FIG. 9, the male and female grommets 1 and 2 are disposed on the front and back 
surfaces of the mat 5, respectively, to clamp or sandwich the mat 5 therebetween. However, it 
is apparent that the two grommets 1 and 2 may be reversely arranged. As shown in the 
drawings, this embodiment is explicatively described on the assumption that the male grommet 
5 1 is disposed on the front surface of the mat 5 and the female grommet 2 is disposed on the 
back surface of the mat 5. FIGs. 10 and 11 show the state when the faster is attached to mats 
5 each having a different thickness. This mat is fixed to a floor of an automobile by inserting or 
fitting a pin (not shown) mounted on the floor into the mat fastener 3. The details of the male 
grommet 1 and the female grommet 2 are described below. 

10 

[0013] In FIGs. 1 to 4, the male grommet 1 may be integrally molded of a resin 
material, such as polypropylene, which has a low elastic modulus and is subject to plastic 
If deformation. The male grommet 1 includes an inner tube portion 7 having opposite open ends 
5 and serving as inner tube to be inserted into the outer tube portion of the female grommet, and 
|B a flange 9 formed at the outer periphery of one of the ends of the inner tube portion 7 and 
U adapted to be in contact with one of the side surfaces of the mat. The inner tube portion 7 has 
"f relatively short axial length similar to the thickness of the mat. The outer peripheral surface of 
the inner tube portion 7 is provided with annular grooves 10 having a plurality of steps, with 
three steps being shown, to couple the male and female grommets to each other so as to serve 
|0 as engagement means. Each of the grooves 10 has a configuration for permitting easy-insertion 
p and resistance against pulling-out. The inner tube portion 7 is formed in a hollow body having 
*™ an inner diameter which allows a pin (not shown) mounted on a floor of an automobile to be 
inserted therein. The flange 9 is formed in a circular plate having a given outside dimension to 
be in contact with one of the side surface of the mat around the anti-displacement mounting 
25 hole 6. The outer peripheral portion 11 of the flange 9 is formed in a curved shape to be 
directed toward the mat so as to allow the flange 9 to bite into the mat surface in the state 
when the male and female grommets are coupled each other. This curved shape provides a 
dome shape in the flange 9. Thus, even if the flange 9 is made of a material which has a low 
elastic modulus and is subject to plastic deformation, the flange 9 can have enhanced strength 
30 with keeping adequate resilience. A plurality (two in this embodiment) of pins 13 is formed (in 
the diametrical direction of the flange in this embodiment) on the surface of the flange 9 to be 
in contact with the mat to prevent any rotation of the male grommet 1. 
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[0014] In FIGs. 5 to 8, the female grommet 2 may be integrally molded with a resin 
material, such as polypropylene, which has a low elastic modulus and is subject to plastic 
deformation. The female grommet 2 includes an outer tube portion 14 having opposite open 
5 ends. The outer tube portion 14 is adapted to be inserted into the anti-displacement mounting 
hole 6 of the mat and is formed in a hollow body capable of receiving the inner tube portion 7 
of the male grommet 1 to serve as an outer tube. The female grommet 2 further includes a 
flange 15 which is formed at the outer periphery of one of the ends of the outer tube portion 
and is adapted to be in contact with the other side surface of the mat. As long as the outer tube 

1 0 portion can reliably receive the inner tube portion 7, it is desirable that the outer tube portion 
14 is designed to have the shortest axial length. The outer diameter of the outer tube portion 
14 is formed to allow the outer tube portion to be inserted into the mounting hole of the mat, 

U and the inner diameter of the outer tube portion 14 is formed to allow the inner tube portion 7 

0 of the male grommet to be readily inserted thereinto and to avoid insufficient fastening after 
IS insertion. A resilient engagement pawl as the engagement means for coupling the male and 
^ female grommets 1 and 2 each other is formed on the inner surface of the outer tube portion 

1 14 adjacent to the flange 15. While the engagement pawl 17 may be provided in any number, 
this embodiment includes three engagement pawls along the inner peripheral surface of the 
outer tube portion 14 at even intervals. Each of the engagement pawls 17 is engaged with the 

|b groove 10 on the inner tube portion 7 of the male grommet 1. Each of the engagement pawls 
£ 17 is formed in a resiliency bendable configuration for allowing the inner tube portion 7 to be 
P inserted therein and to be engaged with the groove 10 so as to prevent the movement in the 
pulling-out direction of the inner tube portion 7. As shown at the lower portion of the sectional 
view in FIG. 8, in each configuration of the engagement pawls 17 of this embodiment, the front 
25 edge 18 thereof extends in the inward direction of the outer tube portion 14, and slightly 
inclines toward the insertion direction of the inner tube 7. Each of the engagement pawls 17 
has resiliency for bending radially outward within the outer tube portion 14. Thus, the front 
edge 18 is bent radially outward by inserting the inner tube portion 7, and then resiliently 
engaged with the groove 10 of the inner tube portion 7. 
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[0015] The flange 15 is formed in a circular plate having a given outside dimension to 
be in contact with the opposite side surface of the mat with respect to the flange 9 of the male 
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grommet 1. The flange 15 is a lager diameter than that of the flange 9. The outer peripheral 
portion 19 of the flange 15 is formed in a curved shape to be directed toward the mat so as to 
allow the flange 15 to be bitten into the mat 5 at a radially outward position with respect to the 
position where the male grommet is bitten into the mat in the state when the male and female 
5 grommets 1 and 2 are coupled each other. As with the male grommet flange 9, this curved 
shape provides a dome shape in the flange 15. Thus, even if the flange 15 is made of a 
material, such as polypropylene, which has a low elastic modulus and is subject to plastic 
deformation, the flange 15 can have enhanced strength with keeping adequate resilience. 

1 0 [0016] Further, a plurality (twelve in this embodiment) of triangular protrusions 21 

are formed on the outer peripheral portion 19 of the flange 15 in the circumferential direction of 
the outer peripheral portion 19 with leaving a certain distance therebetween. The triangular 
u protrusions 21 bite into the mat. This provides enhanced fastening force to the mat. Further, 
52 each surface of the triangular protrusions 21 and each surface between the triangular 
Is protrusions 21 are brought into contact with the mat. This provides increased contact surface 
2 area in the outer peripheral portion has and enhanced engagement force. Furthermore, the 
5 flange 15 is formed with a plurality (three pairs or six in this embodiment) of rib 22 extending 
radially (in the circumferential at even interval in this embodiment) to maintain high strength of 
the flange 15. In addition to the triangular protrusions 21 of the outer peripheral portion 19, the 

f i ) 

|b flange 15 is formed with a plurality (twelve corresponding to the number of the protrusions 21 
:E in this embodiment) of pins 23 to be bitten into the mat at the radially inward position of the 
M flange 15 to prevent relative rotation of the female grommet 2 to the mat. 

[0017] FIG. 9 shows the state when the mat fastener 3 composed of the male and 
25 female grommets 1 and 2 having the aforementioned construction is mounted on the mat. In 
FIG. 9, the mat 5 is used as a floor mat of an automobile. For example, the mat 5 comprises an 
upper carpet layer 25 made of olefin-based wool yarn and a lower rubber base layer 26. This 
embodiment will be explicatively described on the assumption that the male grommet 1 is 
disposed on the side of the carpet layer 25, and the female grommet 2 is disposed on the side 
30 of the base layer 26. 
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[0018] For example, in order to attach the mat fastener 3 to the mat 5, the outer 
periphery portion 14 of the female grommet 2 is inserted into the mounting hole 6 from the 
side of the base layer 26 of the mat 5, and then the flange 15 is kept in contact with the base 
layer. In this state, the inner tube portion of the male grommet 1 is manually inserted into the 
5 outer tube portion 14, and the flange 9 is brought into contact with the carpet layer 25 while 
the groove 10 is engaged with the engagement pawl 17 of the outer tube portion 14. Then, the 
male grommet 1 is strongly pushed toward the female grommet 2 to sandwich the mat 5 
between the flanges 9 and 15. Thus, the mat fastener 3 is mounted on the mat 5 with 
sandwiching that mat between both the flanges. Since the engagement between the 
1 0 engagement pawls 17 of the outer tube portion 14 and given grooves 10 is maintained, the mat 
fastener 3 is firmly fasten. In this fastened state, the outer peripheral portion 11 of the male 
grommet flange 9 is bitten into the carpet layer 25 of the mat 5. Further, the outer peripheral 
u portion 19 of the female grommet flange 15 having a lager diameter than that of the male 
O grommet flange 9 and the triangular protrusions 21 bites into the base layer 26 at the outside 
P> position with respect to the outer peripheral portion of the male grommet flange 9. Thus, as 
^ seen from the mat shape shown by the sectional view in FIG. 9, the mat fastener firmly bites 
tB into the mat, and is held to the mat 5 with high fastening force. By virtue of this bite, the mat 

ass 

T fastener 3 can deal reliably with a force acting to displace the mat right and left after attaching 

the mat to the floor of the automobile. Thus, the mat fastener 3 can avoid dropping off from 
j|) the anti-displacement mounting hole 6. The pins 13 of the male grommet flange 9 and the pins 
:E 23 of the female grommet flange 15 also bite into the mat to prevent relative rotation between 
P the inner and outer tube portions 7 and 19 so as to avoid their disengagement. 

[0019] The male grommet inner tube portion 7 including the grooves 10 forming the 
25 plurality of steps allows the mat fastener 3 to be applied to various mats having different 
thicknesses. FIG. 9 shows the state when the mat fastener 3 is mounted on a mat having the 
largest thickness. FIG. 10 shows the state when the mat fastener 3 is mounted on a mat having 
an intermediate thickness. FIG. 11 shows the state when the mat fastener 3 is mounted on a 
mat having the smallest thickness. The engagement pawls and engagement grooves serving as 
30 the engagement means may be selectively arranged in either the male grommet or the female 
grommet as long as the engagement means functions to coupling the male and female 
grommets each other. Further, any other suitable construction capable of coupling the male and 
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female grommets to each other may be used as the engagement means. Furthermore, the male 
and female grommet flanges may be designed in any suitable size or outside dimension for 
allowing these flanges to be engaged with or bitten into the mat at different positions. 
Moreover, the pins provided on the flanges are optional, and may be provided only either one 
5 of the flanges or may not be provided. 

[0020] In general, the above identified embodiments are not to be construed as 
limiting the breadth of the present invention. It will be understood that modifications or other 
alternative constructions may become apparent within the scope of the invention as defined in 
1 0 the appended claims. 
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